Lactobacillus strains commonly used as probiotics which possess some properties such as resistance to gastric acidity and bile salts, production of antimicrobial compounds, the ability to modulate immune responses, and adhesion to gut tissues. This study aimed to isolate, identify, production and characterization of the probiotic strains. Total of 10 digestive tracts of chickens fed without antibiotics for presence of Lactobacillus spp was evaluated. All isolates were grown with different conditions like effect of temperature, pH, pepsine, bile, sodium chloride tolerance, aggregation, adhesion and antibiotic resistance test tested and then antibacterial activity was determined.In this study, 34 lactic acid bacteria were investigated as putative probiotic candidates. Based on the molecular identification using 16S rDNA sequencing the isolates belonged to Lactobacillus species. The strains showed potent antibacterial activity. The results on acid tolerance showed that all the strains tested survived at pH 2.0 to 5.5. L. agilis strain M18, L. salivarius strain M10, L.vaginalis strains M8 and M19, and L. crispatus strains Or2 and M10 showed the lowest sensitivity to pepsine. All the studied Lactobacillus strains were able to grow at both 15 and 45°C . Five Lactobacillus strains adhered well to the Caco-2 cells. The result of antibiotic resistance test of 34 lactic acid bacteria showed that most of them were resistant or intermediate. Based on 34 Lactobacillus strains, L. vaginalis strain M8 and L. reuteri strain M6 were selected for the further in vivo assays and possible eventual use as prophylactic and therapeutic agent.
INTRODUCTION
Probiotics are live microorganisms, commercialized for both animals and human to control various infectious diseases particularly for the prevention of gastrointestinal infections (Arihara et al, 1998; Bauer et al, 1966) . Gastrointestinal infections has been associated with increased morbidity, mortality and increased treatment costs (Michlmayr et al., 2010) . Treatment and prevention of gastrointestinal infections are probably the most widely accepted health benefits of probiotic microorganisms. Wellcontrolled clinical studies have shown that probiotic supplementation has been aimed both at the prevention and the treatment of established gastrointestinal infections (Perea et al, 2007; .
Lactobacillus strains are among the lactic acid bacteria most commonly used as probiotics in animal feeds and human foods. According to the recommendations for evaluation of probiotics, putative probiotic strains should be screened for their essential functional properties such as resistance to gastric acidity and bile salts, production of antimicrobial compounds, the ability to modulate immune responses, and adhesion to gut tissues (Thomas., 2007) .
Several studies reported that in the research for strains with probiotic potential, food and animals might also be a good source of suitable isolates for finding new probiotic strains (Erkkila et al, 2000; Jacobsen et al, 1999; Hsieh et al, 2013) . Based on this, we aimed to (1) isolation of Probiotic strains from chicken feces, (2) to identify lactobacilli isolates based on biochemical and 16S rDNA tests (3) to select the most suitable strains for use as probiotics, according to their antibacterial activity against pathogens. DNA pre par ati on for 16S rDNA: DNA of pure culture of Lactobacillus spp was extracted via genomic DNA Pur i fi ca t i on Ki t (Fer m en t a s) pr ot ocol a n d 16S rDNA sequences was amplified by primres F: (5'-AG A G T T T G AT C C T G G C T C A G -3) and R: (5'-AAGGAGGTGATCCAGCCGCA-3) . PCR program was performed, Amplicons were analyzed by 1% (w/v) agarose gel electrophoresis. Gels were stained with 0·5 mg ml "1 Gel Red for 20 min and then visualized with UV transillumination using the SyngeneGBox Gel Documentation System. PCR product were purified and sequenced.
MATERIALS AND METHODS Isolation and identification of
Detection of antibacterial activity of lactobacillus spp.:Antimicrobial activity of Lactobacillus isolates was evaluated against the target cultures by agar diffusion assay (Liasi et al., 2009) . Pathogenic bacteriaand their culture conditions used in the study are listed in Table 1 .Test lactobacilli cultures and controls were spotted inoculated (2 to 3 ml) on the surface of MRS agar (Using the multi-point inoculator) and incubated anaerobically for 24 hours at 37 o C to develop the spots. A 100-l volume of an overnight culture of the indicator bacteria was mixed with 7 ml of soft agar (0.7%) using MRS agar for the lactic acid bacteria and nutrient agar for the non-lactic acid bacteria, and poured over the plate. The plates were then incubated according to the conditions required. After 24 h of incubation, inhibition zones were measured. A clear zone of more than 1 mm around a spot was scored as positive. The experiment was carried out three times and data were displayed as the mean of radius of inhibitory zone.
Characterization of Selected Lactobacillus Strains
In vitro assay for pH: The acid-tolerant lactic acid bacteria were selected at MRS medium adjusted at pH 2.0 according to method of Erkkila and Petaja, 2000. In vitro assay for pepsine tolerance: A pepsine tolerance test was performed in MRS broth supplemented with pepsine (3 g/l) sigma adjusted at pH 2.0 with HCl as previously described by Collado and Sanz, 2006 . Determination of survival kinetics was carried out by a Microplate Reader (Infinite M200 Pro, TECAN, Mannedorf, Switzerland) during 7 h with 1 h interval at OD 600 . All tests were performed in triplicate.
In vitro assay for bile tolerance: Method of Arihara et al. (1998) , was used for bile tolerance test. As previously described by the growth condition of each LAB isolate in MRS broth without bile salt, and 30l of the suspension was cultured in 150 l MRS broth containing 2% Ox-gall (Ox-Bile LP0055; Oxoid) was 24 h incubation at 37°C. Monitoring of survival kinetic was carried out by a Microplate Reader (Infinite M200 Pro, TECAN, Mannedorf, Switzerland) during 7 h with 1 h interval at OD600. Experiments were executed in three replications within 96 well plates.
In vitro assay for tolerance of Sodium Chloride: The test was performed by the method of Aazami et al.,(2014) . Viability in challenge conditions was determined in 10 ml of MRS broth containing 6, 10 and 15% (w/v) NaCl. Samples were inoculated (1% v/v) with overnight cultures and incubated at 30 ºC for 48-72 h. Conventional cultures inMRS brothwere used as the control.
In vitro assay for temperature: Temperature tolerance of the isolates was determined by with overnight cultures, and incubated at 15, 37 and 45 ºC for 48-72 h.
Aggregation Test:
The test was performed by the method of (Reniero et al., 1992) . Aggregation was considered positive when bacteria gravitated to the bottom of tubes, leaving a clear supernatant fluid. The test was performed every 15 minutes for 2 hours.
Adhesion assay:
The adhesion assay for bacterial strains to Caco-2 intestinal cells was performed according to (Hsieh et al., 2013) . Each adhesion assay was performed in duplicate using cells from passages 8-13. The adherent Lactobacilli cells in 100 random Caco-2 cells were counted for each test. Lactobacillus strains were scored as non-adhesive when fewer than 5 bacteria were present in each Caco-2 cell, when there were 1-20 bacteria per cell were scored as weak, intermediate (adhesive) 20 to 35 bacteria per cell and strongly adhesive with more than 35 bacteria per cell.The strains Lactobacillus helveticus Lafti L10 and Lactobacillus casei ssp. paracasei L26 (LAFTI probiotics, Institut-RosellLallemand, Quebec, Canada) were used as control.
Antibiotic resistance test:
The selected isolates were screened for resistance against 6 clinically and veterinary relevant antibiotics (Padtan Teb, Tehran, Iran), including erythromycin (15 g/ml), ciprofloxacin (5 g/ml), Chloramphenicol (3 g/ml), oxy-tetracycline (5 g/ml), 
RESULTS AND DISCUSSION
Total of 10 digestive tracts (crop and ileum) of chickens (under 1 year) fed without antibiotics were evaluated for presence of Lactobacillus spp. which resulted in isolation of 34 strains of Lactobacillus spp (Data not shown). These isolates were identified based standard methods and finally subjected for further analysis. Amplification of the 16S rDNA fragment using specific genus primers assured that all isolated bacteria belong to the Lactobacillus genus. The length of high-quality sequences produced was usually about 1500 bp (Figure 1 ). Nucleotide sequences from the strains were submitted in NCBI with these accession numbers:
L. vaginalus and L. agilis displayed the most potent antibacterial activity against the all target cultures tested; the L. vaginalus with high antagonistic activity against 7 of studied pathogens showed the maximum range of antagonestic activity. Most of lactic acid bacteria showed very weak activities against S. mutans (Table 2 ).
All the Lactobacillus spp were tested for their ability to grow at different pH and growth with bile acids. The results on acid tolerance (percentage of grow with various pH values) showed that all the strains tested survived at pH 2.0 showed the lowest sensitivity to pepsine (3 g/l) at pH 2.0. Percentage of growth of L. reuteri strains M11 decreased significantly at pepsine (3 g/l) at pH 2.0. Therefore, all studied lactobacilli strains were tolerant to pepsine(3 g/l) at pH 2.0 that showing a model simulating of the composition of gastric juices ( Figure. 3). All the studied Lactobacillus strains were able to grow at both 15 and 45°C (Data not shown), and in the presence of 6 and 10% NaCl, but most of them could not grow in 15% NaCl (Table 3 16 strains with the lowest aggregation time were investigated for adhesion test. The adherence pattern of the Lactobacillus isolates is shown in Table 4 . All selected Lactobacillus isolates except L. reuteri strain M20 and the reference strain were able to adhere to coca -2 cells, but the adherence pattern varied among our isolates. The highest adherence ability was exhibited by L. vaginalis, L. agilis, L. oris, L. reuteri strain M6 and L. crispatus strain Or10, the lowest adherence ability was shown by L. reuteri (strain Or4, Or5 and M20) and L. crispatus strain M21.
Bacteria Pathogens
The results of the antibiotics susceptibility test are summarized in Table 3 . L. crispatus strain Or7 was sensitive to all studied antibiotics. On the other hand L. vaginalis strain M1 was resistant to all tested antibiotics. The susceptibility of the other strains to antibiotics was strongly various and ranging between 0 to 12mm (The diameter of the inhibition zone around each disc) depending on the lactobacilli strains /antibiotic tested. A better understanding of probiotics may be used as an important factor for prevention of several important diseases. Adhesion and colonization of probiotic bacteria, such as lactobacilli is believed to be one of the essential features required for delivering their health benefits to host (Bernet Camard et al., 1997) . Therefore, every potential probiotic isolate is expected to tolerate the condition of the GIT. The ability to tolerate acid, bile, enzymes and to adhere to the intestinal epithelial cells has been considered as a good indicator for the survival of a bacterial strain in the GIT, and these characteristics are often assessed in vitro in the preliminary selection of a probiotic strain.
In the present study, a total of 10 digestive tracts (crop and ileum) were evaluated with regard to isolation and identification of probiotic strains which yielded a total of 34 Lactobacillus isolates which showed high degree of antibacterial activity which is in agreement with (BernetCamard et al., 1997) , study. By contrast, no activity was observed by other strains which could be because of both species and strain specific. Several investigations from all over the world, report that lactobacilli have inhibitory activity against pathogen bacteria including salmonella and E. coli (Miyamoto et al, 2000; Savino et al, 2011; Yamazaki et al, 2012) ; so, our result correspond to other studies that observed a significant decrease in the viability of target cultures.
To provide a useful screening method for selecting Lactobacillus spp as probiotics, we compared the effect of pH and bile resistance of all isolates. Our isolates grew well at pH 2.0 to 5.0, in accordance with other studies from Iran and other neighboring countries (Yamazaki et al, 2012; Van Coillie et al, 2007) . Similarly, our isolates tolerated 0.3 and 2% bile, 3(g/L) pepsine (Figure3) and 6 and 10% but not 15% NaCl (Table 3) . Bile tolerance has been described as an important factor for the survival and growth of LAB in the intestinal tract.
Since bacterial adhesion to intestinal cells is considered one of the most crucial selection criteria for probiotic strains (Dunne et al., 2001) , we determined the adherence capacities of 16 Lactobacillus strains on Caco-2 cells. In order to find out the health benefit of probiotic strain we must know the adhesion pattern of probiotic bacteria; because it is one of essential requirement. The adherence of our Lactobacillus isolates were quantities by light microscopy after Gram staining. 5 strains of our Lactobacillus strains showed a strongly potent adhesion to cells; however, other 3strains showed weak adhesion and L. reuteri strain M20 determined as non-adherent.Overall, the capacity of adhesion for all tested strains was different; this different species adhesion is not a new phenomenon and has reported by various investigators (Abdulla et al, 2014; Granato et al, 2004 ) .
And the different pattern in adhesion induced by acidic pH or acidic region of colon which suggest different mechanisms of adhesion amongst the tested Lactobacillus spp. It is worth to note that Jacobson et al. used Caco-2 to study the adhering of some lactobacillus strains; they found high adhesion which is in agreement to our study (Jacobsen et al., 1999) .
The result of Garriga et al. (1998) , clearly revealed that the strains with high aggregation had better attachment to the epithelial cells. There is a strong relationship among these characteristics between aggregation time and adhesion ability to the epithelium of the digestive tract (Table 3 and 4) .
Finally, all strains showed highest sensitivity to Chloramphenicol. On the other hand some strains were found to be resistant in a different degree to other antibiotics tested 56 ASIAN JOURNAL OF DAIRY AND FOOD RESEARCH (Table 3) . Similar results also were reported by others (Hummel et al., 2007) . This resistance has been considered to be intrinsic and there is apparently no risk that this resistance could be transferred to pathogenic/opportunistic bacteria in the gut (Danielsen et al., 2003) .
CONCLUSIONS
In the current study, an extensive collection of Lactobacillus spp from crop and intestinal contents of 1-year old chickens has been isolated and identified based on biochemical tests and 16S rDNA and furthermore, screened, focused on their antibacterial activity, tolerance to acid (pH 2 to 5), bile (2% oxgall), pepsine (3 g/L at pH 2.0), salt (up to10%) , temperature (15 and 45°C), aggregation time (less than 120 min), adhesion activity and antibiotics resistance. In conclusion, the two strains (L. vaginalisstrain M8 and L. reuteri strain M6) has overall shown the best probiotic performance, due to its high resistance to simulated gastric digestion, antibacterial activity, tolerance to antibiotics, high aggregation and better attachment to coca-2 cells. Based on adherence pattern experiments used in this study our results also show that may be these isolates are excellent candidate for eventual use as prophylactic and therapeutic agent. In vivo assays in animal models and clinical trials are now needed for a further characterization of these probiotic candidates before their incorporation into novel functional foods.
